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I,  METAL  CBitoCS  ilND  C5ARi^ 

AOKraiLTURAL  MACHINES 

Pages  31-32  •  S.  Kreshchik, 

0.  G.  Klimenko,  and 

A.  V.  Tiratswyan, 

■  ^  /  ■"  ■'■■■  ■  ■  "  '  engineers  of  the 

‘  •  ■  Central  Plant  Laboratory 

In  friction  units  of  different  machines  'bronze  and  Babbitt  ■ 
metal  anti-friction  bearings,  either  ball  bearings  or  roller  bear¬ 
ings,  are  en^loyed.  -Manufacturing  these  bearings  from  light  anti¬ 
friction  alloys  entails  large-losses  of  metal  during  mechanical 
pa’ocessing.  This  raises  the  cost  of  bearings.  Ball  bearings  and 
roller  bearing's  are  expensive  arid  difficult  to  manufacture.' 

Workers  of  the  Rostov  Agricultural  Machinery  Plant— 
Sostsel^mash— in  cooperation  with  the  Rostov  Institute  of  Agri-  • 
cultural  Machine  Building,  have  under  taken  the  mahufacture  of 
metal  ceramic  bearings,  to  be  used  in  place  of  bearings  made  of 
light  alloys, 

The  technique  of 'ittanufacturing  porous  iron  graphite  bearings 
adopted  by  the  plant  is  described  below.  Sifted  ferToUs  powder  is 
ben5>ered  at  700“  C.  in  a  hydrogen  medium  for  one  hour,  then  the 
tendered  powder  is  sifted  and  schistose  materials  are  addedi 
After  this  the  mixture  is  stirred  in  a  mixirig  machine  for  h  hours. 

Then  further  stirring  (from  0.5  to  one  hour)  is  carried  out  while 
adding  machine  oil  in  an  amount  of  orte  percent  of  the  weight  of  the 
schist,' The  next  Operation  is  manufacture  of  bushings  with  hydrau¬ 
lic,  unilateral-action  pressing  machines  with  a  specific  pressure 
up  to  5,000  kg/cirr.  Then  the  'bushings  are  baked  in  ground  charcoal 
at  a  tengieratUre  of  1,050-1.000“  for  6  hours.  The  baked  bushings 
are  soaked  with  L  machine  oil  at  a  temperature  of  120“  for  one  to 
two  hours,  and  then  calibrated.  ’ 

In  this  way  metal  ceramic  bearings  were  manufactured  for 
friction  units  of  the  SK-3  combine.  The  composition  of  the 
ceramic  material  was  97  percent  ChMTU  35ij-8-53,  type  AM  ferrous 
powder  and  3  percent  colloidal  graphitei 

Metal  ceramic  bushings  were  installed  on  pulleys  and  sprocket 
wheels  in  place  of  ball  bearings  (figure  one),  simplifying  the 
design  of  these  units.  The  friction  parts  were  greased  during 
assembly  Of  the  unit  instead  of  during  operation.  A  combine  with 
metal  ceramic  bearings  Iwas  tested  under  field  conditions,  harvesting 
169  hectares  Of  crops.  On  the  basis  of  experiments  the  Central 
State  Machine  Testing  Station  recommended  mass  production  Of  these 
bearings. 


Practice  has  shown-  that  metal  ceramic  bearings  have  better 
anti-frietipn  qualities  than  ordinary,;:an^i-^l.ction.-Tbearings.  It 
is  possible  to  replace  'tell ; bearings v^roetal  ceramic  bearings  in 
many  cases,-  The  cost  .of  iron  graphi-te  bearings  is  2  to  3  times 
lower  than  that,  of  tell"  ^  factor  contributing  to  ,;dos-t  . 

reduction -;in  ,raanufaqt-ure  of  machinerj'-, 

.^5;7Well;as  inaugurating  the  production  of  metal  •  ceramic 
bearings ,:jth§  tentral^~Plant  Laboratory  of  Rostsel’mash,  utilizing 
.:Hie  attf^  Plant  at  Zaporozh’ye  and  the  Forging- 

I^essing  Equipmen-b  Plant  at  Taganrog,  undertook  in  1959  a  study  of 
practical  application  of  carpon  castings  for  the  manufacture  of 
parts. . of. frictipn-uni-ibs.,.. 

An  automatic  furaa.ce  m.s ,  built  a-t  ^the  .:plant  for  casting  ■  i  .v 
thermoplastic  material  under  pressure  ,  (f ^gi^e?  2 ) ,  .Ibis  capron.  . 
smelting  furnace  is/arranged  as  folljowsj  A  cylinder  lc(q^^  r.c  ,.,  : 
for  smelting  ia.  made  from  a  used  ojgrgenrtanjl?,  ;  -.v  ■ 

On  '‘the  cylinder  is  screwed  a  coyer  2  with  three  rapertures,  .  f . 
for  pipes  3  with  heating  coils  h.  The  bottpra  8-  and  the  cover,  2 
serve  as  suppo^a  for-the  jacket  5,  •  C  -  . 

The-entire  space  between  jacket  and  cylinder  1  (ope) ;ds  ,v. 
filledi^-bh-pil,  ..  I^ing;  smelting /excess  nitrogen  pressure  ^  is-  . 
maintained  in  the  cylinder.  The  faucet  shank  6  must  be  ground  -  .  :  - 

do-^.  :A  disk  j7\  is  designed,  for  mounting;‘anr.9eleGtrical  coil -keeping 

the.faucet  temperature  at  a,  leye.l  of  ,i2:5P°. i--  r-s:  .::  ' 

To  Gtetrol  the  temperature  of  j, smelting  two  -tbeimo  stats  are 
mounted  on  the  aabomatic  furnace;.;,  One  beryes  to  hold  eonstant  the, 
■bemperatupe  of  bhe/upper  layer  of  .  oil  and  is  connected,  to  an-  auto.-  , 
matic,  poteutiom^etery  .while  -th  second-  thermostat  is  connected  to;  ,  : 
a  galvanometer  and.  is  us.ed.. .to  . hoK  . constant.,  the  temperature... of:  .1bhe^:/.■.■ 
capron  ma'terial.  A:  thermometer  ,iS;  used  for  watching,  the  tempera-.- ? 
ture  of  the  bottom  teyers  of;  oil,/:-;...^  :  ,  7- 

. ..  .  To  .reduce  heat  Ipsses  a  sheet,  .iron ; sheath  is  %nhtall.edi/c  -  ..■  ■ 

and  the  space  between  the^^  -  japke-t’  and- the  sheathing  is  insulatedi.  -  .c. 

Textile  manufacturing;  caprpn  wastes  -are  ^eanedi  of  cptt.Qn  : 
and  other  matter  and  freed  of  grease  by  .-bpilingr.  in  fa  solutioni  : 

Then  the.-^capron  maqs  -.is  rinsed.-;;  Afte^-'-^hiS:;it>is.;wrung  .out’  and 
dried,  at  first  at^rao^%  tempepSture,  ;;th.eu,  in -diying;  cherabers;  until  .i: 
the  moisture. -is 'Completely j?emtwed  ,(;fpr^  18  tp’.;.2Q.!hpurs);,  Then  - 

the  capron  is  loaded  into  the  automatic  furnace  and- As  .smelted:  under  : 
nitrogen. pressure  -of  r.lpT.atmosiherea.  ,  testing  is  done:  at  a;  tempera¬ 
ture  of  ?he:  cast  parts- are  rfPPyed  from;  the  press  molds.: 

in  a  warm-,  state  and, -bp iledr in  wa-ter •  .i-.  'B  ‘ 

■ :  Capron'  bushlngt::;Were  :i^^^  iP:  30.  serially^  produced  eomr  k 
biue-.piciqrps,,  white- wsr®  in  :  ,^fferent  :  places,  of  the'  ccunt^ 

For  experimental  j.r eaqonS;  ^tepr pn/  bushings . were:.*  inqtslled*.  on>  ,pne  of ..  ;  -  < 
the  .^centri\■•I^essqs-,of^.;^e  -^jheyywere- in;.: :  r,;.!£;rr. 

operation  from  October*  19^  to  April  1959.  The  results  were  ,:?;-zi,cx';  d 
satisfactory. 


PreiS.ininai^’’  calculations  show  an  annual  saving  of  over  ^ 
million  rubles  as  a  result  of  use  of  capron  bearings  instead  of 
bushings  made  of  tempered  pig  iron  and  ball  bearings. 

Furthermore,  capron  can  be  used  in  place  of  bronze  bearings 
on  presses  with  a  capacity  of  ^0  and  80  tons.  On  repair  work  on 
the  plant's  pressing  machines  it  should  be  possible  to  save  no  less 
than  12,8  tons  tf  bronze,  costing  1^0,000  rubles.  If  one  considers 
the  economies  produced  as  a  result  of  reducing  the  number  of  stand¬ 
stills  of  equipment  and,  consequently,  the  amount  of  time  spent 
on  repair  work,  this  amount  would  be  even  greater. 


II.  THE  USE  OF  PLASTICS  IN  AGRICULTUML  MACHINE  BUIIDING 


Page  33  R.  I.  Frenkel*, 

director  of  the  chemical 
department  of  the  Central 
Plant  Laboratory  of  the 
Rostov  Agricultural 
Machinery  Plant 
and 

Yu.  Ye.  Val^vadiev, 
engineer  in  the 
Central  Laboratory 

A  great  amount  of  wood  wastes  in  the  form  of  shavings  and 
sawdust  is  produced  at  our  plant.  Since  the  plant  processes  mainly 
beechwood,  no  more  than  10  percent  of  shavings  consist  of  soft 
woods.  This  has  suggested  the  use  of  wood  wastes  for  manufacturing 
plastics,  A  special  section  was  organized  in  the  woodworking  shop, 
in  which  two  hydraulic  presses  with  a  capacity  of  50  and  10  tons, 
a  small  boiler  and  a  mechanical  mixer  were  installed, 

Pbrmerly,  this  section  was  used  for  the  manufacture  of 
boards  and  door  panels  for  private  building,  but  this  was 
economically  inefficient.  Then  the  section  was  transferred  to 
the  Central  Plant  Laboratory  for  experimental  work.  The  mixer 
was  equipped  with  an  electrical  heater,  sawdust  screening  was 
mechanized,  and  a  drying  chamber  was  built.  Preparations  were 
made  to  manufacture  molding  powder  and  plastic  parts  for  combines. 

The  section  was  equipped  for  boiling  pitch  and  lacquer 

resins. 

When  the  powder  is  ready  the  press  mold  is  heated  to  a 
temperature  of  InO-l^O®  and  the  powder  is  put  into  the  matrix. 

The  press  mold  is  closed  and,  immediately  afterwards,  preraolding 
is  carried  out,  in  order  to  remove  volatile  substances  and  prevent 
the  appearance  of  bubbles.  During  processing  of  the  powder  a 
pressure  of  U^0-500  kg/cm^  is  maintained  for  3  to  8  minutes, 
depending  on  the  thickness  of  the  cast.^  [see  note]  (in  enter¬ 
prises  specializing  in  the  production  of  plastics  a  more  intensive 
method  of  molding  is  employed.) 

In  molding,  the  lacquer  resin  press  powder  is  kept  at  a 
pressure  of  200-2^0  kg/cm'^  with  a  temperature  of  mo-l^IO^C.  The 
molded  item  is  cooled  and  cleaned. 

The  forms  manufactured  in  the  plant  were  subjected  to 
mechanical  testing  with  a  GOST  ^689-51  machine.  The  results  were 
satisfactory.  In  some  ways  these  forms  were  found  to  be  superior 
to  standard  phenol  plastic  items. 
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The  results  of  mechanical  testing  led  to  a  decision  to 
manufacture  several  parts  of  the  SK-3  combine  from  plastic  molding 
powder  and  test  them  under  field  conditions.  These  parts  consisted, 
in  particular,  of  housings,  body  opening  lids,  and  the  gas  tank 
cover.  In  addition,  the  pulleys  of  the  threshing  apparatus  and 
pickup  were  made  of  fiber  plastic  with  the  addition  of  molding 
powder  created  in  the  laboratory. 

Over  100  plastic  pulleys  were  tested  on  a  stand  under  a 
horsepower  of  IB  and  an  rpm.  of  900  for  1.5  hours.  On  a  combine 
idiis  same  pulley  operates  under  12  horsepower  at  760  rpm.  No 
breaks  or  other  wearing  defects  occurred. 

At  present  over  30  combines  equipped  with  plastic  parts 
have  been  tested  under  field  conditions,  first  results  of  the 
tests  are  positive. 

This  work  is  of  practical  significance,  since  replacing  only 
86  metal  and  wooden  combine  parts  by  plastic  parts  would  yield  a 
saving  of  llt8,000  rubles  for  every  thousand  machines. 

A  no  less  important  factor  is  the  large  reduction  in  weight 
of  the  combine,  as  the  weight  of  the  plastic  parts  is  three  to  five 
times  lower  than  that  of  metal  parts. 
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